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PHASED ARRAY ANTENNA DEVICE 



Abstract: 

Abstract of JP6209209 

PURPOSE:To obtain a phased array antenna in which beam scanning can be 
attained precisely beyond the calculating precision of a beam control computer. 
CONSTITUTIONPhase data obtained by quantizing phase shifting amounts for 
correcting a deviation from an ideal wave front due to the difference of an electric 
length from an electric power distributing and compounding circuit 3 to each 
element antenna 1 by the same calculating precision as a beam control computer 
5 are provided in a phase shifter controller 4 which controls phase shifters 2. 
Moreover, the phase data to which the random phase data for correcting the 
insufficient calculating precision are added are provided, and added to a 
quantized phase 8 for beam scanning transmitted from the beam control 
computer 5. 
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1 

[#ffF«*©tfiffl 

7-fizttfe~?z>7 : 4 w)vw<D®im, ±ia&^*iggfc 
*:a#E-r**A$HB'&j*ia». ±m&mmzfflw?z> 
&mmwmmw, ±tmm^ummmizm^fttb<^m^ 

<Dm\z£z>mm$Mfr £ <D~fn%ffiiE?z>&ffim& tf- 
a mi* nmm t m v mwmmx-m^t vrzim?-? 

m& s si & n-& tf- as {cm a # c 1 £#m t 

"ri-^zMfo-rz>y*4i??)lMO®mm, J:E#fMISfc 

fta nfc tr— strn-r « c t iz&^xmm 

lb l fcftfiT*- * t . ±sa t :- a tMfptf-UMi^ s 

[«*j«4] *ic«©^r>^^-. z\n?>mTT> 
"r^zttm-^j i??)u&<D»ftm* ±M&®mmz 

mrta-E-TSffca^E'&JSlHFft. iSBfcffijBSflifflrrs 
f**B$fMf9£tt. ±Ef*ffiS*»PMIl::ii&*fc»©* : P 



(2) 0 9 2 0 9 

2 

±K«a#E^J*@fc*>&#»^7>5 1 ^£T©««fi 

* jiEif-AMfPtHWi* 5»ns tr-Ajt*ffl«tffl 

Co 

[»*15] *^ffl©^?7>^. en saw > 
©IB* £ T tf - A;£*&fr 5 © IC^ttfWWAft^X: 

is. v> tf- AMfmint^ %&*7 ^T^smcfc^T. 

7 >y^-ST?0«a*0«fc J:*a3B»iif3j» 6 © 
39 if»SStt5 7>^A^&ffi5 i -^ ; &^&^lClia^< 1 

Bo 

[m*«6 3 **fB©*TT>^, ^n?>^7> 
k, ib* p a — a- icas a & » ©»Tft $ n& if- a* 

<t sasiSH^ e ©-fnsttiE-rs&ffi^-^ sjiE* 

&®y I -5'%$kf$L, *n*n©ffcffi5*— ^&±Elf- 

fc*©^ffi*SJP»f«&ffljSW0K<£#A/fc^^i- 
;K iEft^ES'i-^fca^^ETaa^^E^ll 
ss. ±ffi^^3.-;nc3i^)fc*©*?^snfctf-A* 
sBf a©** a t? © tf- A**sff 5 <o fc+^j- 

^ -;n^©tt**iW5r»«*»facDiBa»s t tf— a* 

50 a««^TSStffl©±ES*^E^[Hl¥S^^#*TT 
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3 

t twssTSTf t u z: t ©ftffi 

nam, 

siiii^ ao-f ns»iE-r ssffi?*-^ £0TS©sa 
feftft^-^sflHsu _haai£— Afwwtnrai55» ess s 

XP7k-7>-?rJ-gB. 

it & <D&mm&M#? * mummmto z^/ufz* v a. - 
;k ±aaft^^3.-;i-fc«*iMa'r4«*»E'&j«iHi 

i&fh*««TH-»-r§h*-Af6iJ«th#«fc*^T, ±ffl 
•t 3? a -;K*iO!)fiCffl«|jC|lKt«»3f afiDiW^ STH-At 

ma k an a * c t s t r s 7 x -x p 7 k - 7 

y^j-izzmT &9)im<D#w&t t*-A^fir 
-;k ±e&^3>:i-;m=«;&#bit5*##e#j«ii 



(3) #lf 6-2 0 92 09 

«U ^•n^tl©effi5 J -^SJiBEt'-AMffllf|'#«^ 

7i-x p 7 k-7 >?^-se« 
iwumiu *^e©5N?7>?^, cne»*^7 

K. ±K^ya-;i/ft©ftffligif0&KTbf-Aj£Sffl 

±E^^ffi^lHl^^^*^7>^ 

££Me>7>^A&e^-^£&jtu -tn-^nofic 

&m&ffiiZWZZ>Z\ii%:<$m£TZ>7x.~XF7]s~7 

[i«i2] iii©if7>-ft, £ne.*^7 

-;k ita&^y^-^cm^sE-rsm^ia^jES® 
50 iffi^^a-^rtcttffijStJUirisfrif-Ajtacffl 

ftft*t 3 7>^A^tttBx-^S«±-r5SL»«^@SS 

40 -en-enottffix-^S-hEii-AWfPfUHi 

[0 0 0 1] 

A^St^ff 5 7 x— X P 7 k-7 >7 = -^-©»/hb'-A^ 
[0 0 0 2] 

50 TiKBJ-r^). Bl 7BflE*C7i-XH7l'-7>ft 
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(4) 



#U8¥6-2 0 9 2 0 9 



6 ttfc&SJtlET*-*, 8ttE-Aj£*fl!tt 
[0 0 0 3] *K, ftfPtO^TKWr*. £H9J;0& 

[0004] -75, &m&2u&iamfflmmm4&*><D 
tt. tr-AWwm-jHii 5 t«tt)Ttnr*n&»fffl©*ift 
fPSii4i*ifcfiy*snTvssn:fp«F*o«6'3*fc«fc* 

[0 0 0 5] iMB»2K*SPB5 s -^««3&r*« 

acfflfictttmcttii-Attflifuwisc^oTfffen* 
©try MR, t*-AfWWfflMS5©tt*£fT5t> h 

ft, «*»B'&i*iii*3*>6*fr>^ ! -^-i*T?©«a 

7>x:M;:*SV>T[4, k*-AfWfPfHf«S 5 ©«■** 
1 $-C©««fi©SKJ;*#* : F7>'7^©BJBtfcffi© 

[0 0 0 6] H18lt t*-A«»if»i 5Ttf-AS 

-e©»# ^ a — £/k L fc ©t * s . 
[0007] hi 8ir*-r±5^*Nfc*n&iwstf 

[0 0 0 8] tf-A;fc*£fT5fc»©#&*BS©fcf-A 
^«ffl&ffi©lfr#^5IIIS^ffl^tC#^se'tB5 1 -^ 

*tmfr-6*"r©tniaSTr38i"r*«i6#», 

e r r(4^T^S>n^>. 
[0 0 0 9] 
[ftl] 

P ERR = 0. 5 * 2 A " B 
[0 0 10] "&1" fc*V»T, Attt*-AfJ«Sf-#« 

©fUTSfr-stry hit, Bt*»ft*©tfy hftT&s. 

*&, *£*I§3L. S, B C«SS«^/]«*p*N e r r 



20 



[0 0 11] 
[ft2] 

N ERR = P ERR * N 
[0 0 12] " ^2" fc*HTNttA#P*Tra*. * 

fc, »«*^«^fc£*K-A#fls^©«**B: 

[0 0 13] 
[ft 3] 

N E R R • <)> 



a© = 



N/2 

2 • k - cos 6 • 2 Ei • Xj 

i=l 



[0 0 14] " ft 3" t*WT. <S>\tTj??)V&m% 
©•/MifclMWt*. ktefeft, Otek'-A^SA, Ei 
(4 i#B©*T©fiiH, X i 14 i#BO#f(DlgTS 

So 

[0 0 15] " ft 3" T°7nZti%mm?kTZ><D\3., K 
- AiifffS £ tlfc tf-A^fifflteffl^-* © 

i» Ak'y h©fc*>7 b3*J©5*», ±ffi©Bt:y hSr^fcSK 
d^TO ift8*&fc*^T»tt«. -hE©«k3 

ft-<r3M©Sft (JMt) Tyroftffi^-^j&J-Srrs*^ 
T&D, c:©t*tt*Htlc«fc-B»l6!Wei/a:mii 
d©:R»A»5, ^LTfcb'-A^SSrfrofc* 
*^3n&(fc«:r-*i**©Wfctt*^bfc.fc 

5&fga*&ims itfcaf), " ft3" tssniiM 
©if-A*iRi^fc*»«^-r*. zn\%, ±.mzmm&. 
b try h fc»Tib$nfe&ffi^-^ txfii^-tbt 

[0 0 16] ±oT, f*©7i-Xl<7I/-7>ft 
©«/Mf-A*SEl*ttf4, IMilOIiyHt, t*-A 

[0 0 17] m 1 914, «07i-Xt«7l/-7>f 

i-\z&if2>m.'h¥— A^#tt©w-#^*s^-r^T2. 

So fff-J?t4, »ffl»©tTy h*S5t.y M K-Afllfl 

40 T>^^-*T©mmS©^*fflIETS&ffi5 f -^©ST 
fth*7 hft*8tfy NtU&*&K"3HTff-3&. 

[0 0 18] Sfc, H2 014, " ft3" -cmtstlZmifl 
^-TS»-&®, «H*^«*^-©7>r-^-iB±T© 

? . 1 0 (4HM^- 1 fcf-y h©S^T?<&5. 
[0 0 19] 12 1 Kf*fflfi07i-XH7k-7> 

;k 3 fa«*»e-&*iga&. 5 «tf-AfW»tf-lHk s 

(4t*-A*SfflfifflT^5o 
50 [0 0 2 0] 122 214, tya-MS^t^abt), 
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8 



2 1 2 1 3 tei&m^mm 

[0021] #cic, Sfcf^fctJ^Tiewr*. a»W«fc?>«- 



2\Z£Q 



n-s, «##ffl^j*0&3T»€-^:x-;wvta>5©(i 

[0 0 2 2] — ^, *>?3.-;H*|C0^ffiSS2ti, 
— /H*3©tttt*JH3ll 1 2 [C «fc D . tf- AfWfflf|-»t 5 

*»8(fc*©*:&^£*l3»i5>&^7>^*T© 
««fi©gfcJ:5H!31ifcffi e&ffittffi) 
©f n£ttIE-f -S&fflT 1 -^ 6 tSfllAjfctiPfBy-^K: 

[0 0 2 3] fc*-A*3t£fT5ft®©fc*-A;t2cffltitfB 

ttfc*-A£M£KM«T^-i>;^«> »ffiS2©tTy h 
ft. h*-AfW«ff»«5©tf-3f&ff'5Hy hft, t-^a 

®m3 fre>mT7>j-ir i ST?©*»gffl3Sfc«fcs«s 

S[iB^6©fn*»iE-r*ftffl7 { -^©»iHtliy hft 
«*»E-&J«lHr»3a»&*TT>'5 l J-lST 

©«a,fi©^ic «t sasi^M* s ©-fn^fitiE-f s&ffl 

[0 0 2 4] 02 3ti, t£-AfWfflM-»«5Tt*-A;£ 
Sfflf£ffl8 *tt*lxTfr&*5>a.-;PM|*9©SrtI»2 tC 
^3n££T©Sd¥:7n— <£jSL;fc*>©T&*. 

[0 0 2 5] 0 2 3\Z^£.5fc^4t2ntz.Wt%%fi 

T*f»«», #fflH2(C^Sf^&ffl5 ; -^©L, S, 

[0 0 2 6] 
[ft4] 

, A - B 



ERR 



= 0. 5 4- 2' 
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20 



30 



40 



[0 0 2 7] " IC^T, A' St-/a-;Wfi 

*faSft©S±filtt_hfBU7c" ft 2" . " ft 3" 



[0 0 2 8] " ft 3" T*3ft5tiWI4t40B. ^ 
y hMV>5t>, ±ffc©Btfy h£l$^fc8&#a*-f^T0 

ft T©ftffi^-^-irr£*^rc ! &D. -© 

i € HJHMIS \Z J; * bft^ttCftSo £ © 
tlfcttffl 5*- ^ t K«© IB K J; 4 tt£#*S S 

nsnttao, " ft3" r*$n-5ftx©t*-A^[ni 
&fc&m%.-rz>. una, ±Kfctt«>5*, Btynai 

[0 0 2 9] ±oT, «©7x-XH7V-T>^ 
©«/Mf-A**«»tttt, WOb'y FSt, OffiiK 
J?[I|&©if-#Hy hftfc:J;oTfc**. 

[0 0 3 0] ft 45, «e3fe©7x-XHTl^— T>?*"t 
*»t*«/Mf-AjiHElWt©lHH8*aH 1 9 (C*To 
fl-JNi, ^fflggOtfy bft£5t*y K ti>a-JH% 

*«*0»©ttJUfy hft*3<fciK**»ge-a-^iHi^e. 

SSTT>^i-*T©^ag©SS:1«IE-r5ftffl7 :r -^© 
*Httf y hftS 8 by h t Lfc#-&fc'P^TfTo&. 

[0 0 3 1] $&, " ft 3" ?SSns«««?84t?.« 
£©> ^S-^^*^©T>^B±T©^S02 

o iCTfc-r. 

[0 0 3 2] 

-7>rtSiiJ, K_h©J;5tc«fiK$nTV^©T, 
tf-A«(»m-»«Xtt ; E^3.-JH*3fi:fflifd!C|ili&©fl« 

[0033] c©5B«tt±e©<t , 5ftra»sis«Hrr* 

;H*3#ffi«* tUSS© fHW»«T?^gT * 3 M±©» $ 
© b- A 7i-XF7 P-T >ftSI 

[0 0 3 4] 

[awB*«p»T«t»©^a] c©5Siafc«s7x-x 

r>'T-j-*ir©«ai;s©Sfc«fc-saffl«w^s©-fnft 
met tr-AM«w-#« t m vwc&mmx-m 

^Aftftffl^-^ftltU \d-&MWmWmfr<E>m 
e.nsS^fc^nfcb*-A*SfflftffifcJu^.-5J:5tcL 
/fct>©Tfc5. 

[0 0 3 5] tefflft«ft#*rtT*;&a«£j«|H| 

is*» 6**^7 >?j-*T?©«afi©^fc«t*affi*ffi 
^6©rns»iE'raiMB*at:-Aiw»tns*tni; 
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[0 0 3 6] *A5HE#j*|hIII*>6#*? 1 T>7 1 

*.5«fc5f::Uifc©Tr*5. 
[0 0 3 7] **»e-&fi!6ia»*'S**^7>5 1 

it!*.* <fc5 t£b&fc©T&3. 

[0 0 3 8] «fflra«*#«iAn?«*^E^ri6i5i 

K#> 5 7 >^:T*T?©«»£©36fc J: SfflBSflB 
# & ©"f *i**liE-r SlMI*ft H-A«MfMHI t R C 

fe+i^-^ * h- A«if two** zmz nzmTitzn 

fclf-A*3cffiftfflfCftI^.S«t5CL-fct)©T».&. 
[0 0 3 9] CfflPJl;«57i-XH7W-7>ft 

»fi©« t j: *affl*Bfjj> p> ©-rnswiE-r sfett^- 

[0 0 4 0] ^fcs ttflI«ift*##l*3T?«*#B#JfclEl 
5 ©*f n^WlE-T-Sfitt^-^ S^E ya-JWSM 

ishk t c ffhsms t m c §m Lfcfeffl 
3L-;n^&+Bja#iHiss^-e j en^n©&'fix-5' s h- 

AfWffltf-gSlfr ^SttSS^bSftfcE-AjfeSEfflfi 
[0 0 4 1] asfc, *A5HE^j*|iII|36»64t3lfPT>7 1 
5^ffiSSr0fM©»^Tb*-A^^ff 5 ©t^^C 

tf-»*^e.itsti5*Tft$nfctf-A*ftffiteffitcjp 
[0042] atz, mtiftm&f&m&ftz&mTTyzr 



(6) #lf 6-2 0 92 09 

^-*-r©m*s©stc «fc sasasffi^ & ©-rnsniE-r 

U ^-^3.-;n*i&ffiM#[iISSrtTt'-AfIWff#«^ 

[CUfct>©T?<&5. 
[0 0 4 3] Sfc, ffiffl«««#«rtT**»E-&^6@ 

20 ^ &©r nsitiE-rsffiffi^-^ s^a.— ;n*j&fflt£ 

t H U M-mME £ 13 1; WJMIST?*f<t Ufc&ffl 

yA&teffly-* i-s>»^-r*a» 

3 tlfc t*- A^Sfflfiffl CliU 3.3 <fc 5 (C b It t> ©T& 

So 

[0 0 4 4] f-Affl«tf-»«^6»©*^*«^ 

PffiSTSTfc Lfcftffi^-^ i, effiflWHIIfrfc-C* 
SLT^SW^Sft^«j5 7>^A^ffl5 i -^S#^ 
U E-A^fflffcffifciDA5<fc5fcL;fcfc©T&*<, 
[0 0 4 5] tf-Affl«tflfti^6©S^«X 
tSS^-^ i tf-Ajf|Rj^[Rl^ t*-A^*fflft 

t Hist, «**He#*HK#&«*?:r 

•5(CLfcfe©T?fe-5o 
[0 0 4 6] 

[fpffl] ^©»Wtt. tf-A«WiW«^SUT^S 

m a©** s t tf-A3t**ff 5 tfs«ft fi:^^ 

40 [0 0 4 7] $£Z:©5B9!K. ^E3>3.-^Wtt«WWa 

»^j£L.T:v>*Bfa©iB*>aTjtf-A3feaEftff5#i* 

Jn*-TS©T, 3fS©iW*>ST?tf-Aje*ftff5J:i:*« 
[0 0 4 8] 

C^JfiM] 

ilMl. HlttJi©«W©l^J6«&w-rHTf*t). 
HfcJS^T, ltt*f7>ft, 2B»**. 3«S^ 
»E-&J*I1I5, 4t£»4iSMiif. 5tib*-Affl«fh 
50 M 6 B^ftttlE^-^, 7«ffS«ft«iE^- 
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[oo4 9] ^zmmz^xmm-r^o &m*.*)6m 
[oo5o] -77, &ffi&2\mffimmmmz£-ox 

»fp-T5. E©**ffiStt*P«^tt, tr-A«*mJH«5 
KlJ;oTlf-||t$n&3fao*|RlKtf-A&|fttt*fc»0 

©^^A&fitfS^-* 7 *>©TS 5. 

[0 0 5 1] «J^< b'-A^S^ff 5*-g-(C-^^ 

<fc 0 tf-Aj£*£fr5 ~ ^©ffh 
JMIflfO^J&SJltS^-* 7 &H-A«f*ffJHl5 fcJ: 
o Ttf-*Sn^: fcf- AitSffltitfl 8 left!*. £ J: 5 C LT 

[0 0 5 2] jfcfc, tt*HS©?FSS«5x-^©SfiJ 
fc"OV>TIM9rr*. «*©«£% fM©" it 3" fcT* 
»Sn5*A©tf-A*|6j^f2<7)5!^K, tf-AfrJflff 
IWiBTtMlSn&Atfy h©H-A^*ffleffi8CDH 

[0 0 5 3] ±ot. ^Oltf ^&<tr-5'tl 
Tv JffS©«/hli— A***H£&»S©fc#B&fl3W$ 
©fcTyMfcC©5*>. *l?S©H-AM«th#«5©H-* 

fc. 0~2 (C - A) ©*S 1 5 5>^i&*t *Xtl±ft 

-Aw««-p« 5 assent tf-A*»*ff5&»© 
jfirr^&fflx-* 6 *an*.Tas«iiifcffifirtt&« 

fc«!&&*7' >5^M-hTtt-«F£ H 1 13. < 7 yj~rW±.\Z 
tf-ASiSB^<^3t"Cf€r«.. 

[0 0 5 4] 0 3!;. roafll:J:S7i-7:P7l/- 



(7) #18^6-2 0 9 2 0 9 

T>^^-©»/jNh*-A**#tt©tf»ifem&*-r. ffl* 
tt, ^ffl§§ 2 CD H y h $C B £ 5 t* y K tf- AffiflW-p 

T>^^-*T©m^fi©S^*iE-rs&1§7 ; -^ 6 ©M 
«AS8 1f-yhiU BfSOtt/Mf-Ajfe* 
»tt*#Sfc»fc^Ka:tH|CbJy hfgC£ 1 6 t£-y hi 

[0 0 5 5] 0 4tC. " &3" T^SnS«*«SS 

»3Stf- 1 tfy h©*^Tcfe§o 

[0 0 5 6] 13, 13 4 5 ffit/Mf— A* 

*Wttfct3fc#3n, ^iffl5§4lTl^if©7>-Tt 

[0 0 5 7] *Jfi«2. 05«, C©9l?Be!)SIJtW2fc 

ffilc©Ji6&$c^«£Jtts, «*»B#j«liIIS3«>63tPf 

n^^ffl^-^ti, H-A«wtfffsi 5 xm^ntc\i 

-Aitatttffi 8 lc, R FflH»®R8»lc£UfeM9aMt 

^©magWiE^-^ 6 *jpa, mmmzmm£< 1 ^ 
bTv>* fcr-A«ptHHi 5 ©m-jH»«**iE-r« 

WIE^— ^ 7 «, *»JlT^bfcJ:e>tC, fcf- A* 
f$7 >-r^-B±K:M-** c ttt< $HK3tt*fiSJftl9 
6 twffi-g-a-trioT, ^^-g-^c#T©7> 

fe#*-r i o^T«<t< , ajfiM i tw«K:iB*»< h- 

[0 0 5 8] HISM3. H6tt, £©3PJi©5iSfi0IJ3K 
-3ViTIftB^L-fcfe©TS»S 0 ±sa©^K^JT«, 
E^IhIK 3 ^5*^7 >t-^- l *T©m*^©Mtc<i; 

40 TF&vx^zmmmmzffioyyy&tefcm^-? 
7 zsmuftTzm-si^xm^rctf, m 6 

6 *0fa©iW^a-CH-AjtS&fr5©fcieMI^H-> h 

^-rs^bL-fc^-g-^UT^s. ^©*-&, ±ta©* 
x-**tf-Aj6*ffltetefc**«£ifc«fcD, «yi$ 

50 CiOTt, h*-AS(W^<*S'T-5ii:^T^S. 
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[o o 5 9] mmm4. mm. n©«w©**W4ic 
<fc * a a jfeffi*» & ©f ft z> ffiffl^- * 6 & tr- 

ftU ^£LTV>5ftimS£ffi5 5>^A&effi5 ; - 

* 7 SBI&fiUft-r zm&iz^Tm^Tztf, m 7 \Zm? 
t'-y hfi©f§L»£|£££*£aS«£[SIS&l 1 £*T£ 

[0 0 6 0] HSM5. 0814, Z(DmW(DnMM5lZ 
■^^TMWLtzhcDr&Z,, Z\<D$mMlZT> : 7-i-&& 

>ft l tToiMoifcisllW^ofn* 

«»tew«ja:< i^»o«w*£T*a*»3-ia»i i 
7 ©ftD £fc*7>^fcT-**a*&£lHi»fi: 
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